In a recent paper, Kliava et al. ͓Phys. Rev. B 71, 104406 ͑2005͔͒ reported on magnetization versus temperature measurements of several gadolinium-based glasses. A ferromagnetic transition model involving Gd ion clusters is suggested to explain their 55 K magnetization peak. In this comment, we propose a different interpretation for this particular peak, namely, an oxygen paramagnetic-to-antiferromagnetic transition.
Kliava et al. 1 studied the magnetic susceptibility, electron paramagnetic resonance, and optical properties of a glass system ͕20La 2 O 3 -22Al 2 O 3 -23B 2 O 3 -35͑SiO 2 + GeO 2 ͖͒ involving different concentrations of Gd 2 O 3 substituted for La 2 O 3 . These authors showed a susceptibility peak near 55 K, which they interpreted to be caused by a magnetic phase transition of Gd ions clustered within the glass matrix. In this comment, we will focus only on the magnetic susceptibility at temperatures near 55 K. We have observed similar peaks near 55 K in our magnetization versus temperature measurements in samples that do not contain Gd. We suggest here that Kliava et al. neglected the possibility of oxygen contaminants contained in their equipment.
Oxygen is paramagnetic in its gas and liquid phases, becomes antiferromagnetic when solid below 54.3 K, and changes its solid structure ͑␤ to ␥ phase͒ at 43.8 K. ͑Ref. 2͒. The magnetic transition of oxygen at 54.3 K generates a noticeable change in the magnetic susceptibility. 2 Furthermore, the solid-solid phase transition for oxygen at 43.8 K may also modify the magnetic response. Further, Bandow et al. 3 showed that adsorbed oxygen on the surface of certain solids can be observed due to its large magnetic susceptibility change around 50 K.
A super conducting quantum interferance device ͑SQUID͒ magnetometer from Quantum Design was used in our experiments, and measurements were conducted between 5 and 300 K. This instrument is similar to the one used by Kliava et al. We took our measurements on a polyethylene "straw" of the type which is commonly used as a sample holder in a SQUID. Further, we investigated the magnetic susceptibility of pure silicon ͑in wafer form͒. Figure 1 depicts the magnetization versus temperature curve for this "straw." Figure 1 serves as a control experiment. A large peak at 48 K is observed as well as a shoulder near 54 K. Figure 2 displays magnetization versus temperature for pure silicon where peaks near 52 and 55 K are clearly discernable. We believe it is unlikely that Gd impurities would be present in polyethylene or in silicon, which are both diamagnetic materials. We propose, instead, that air leaks can occur in sample chambers backfilled with helium after initial evacuation. The air leaks cause the presence of oxygen in the SQUID. As a consequence, oxygen is adsorbed on the surface of the sample at low temperatures, 60 to 20 K, modifying the magnetization. This effect is, however, only discernable when the samples own magnetization is in the 10 −5 emu range or lower. It is therefore important to compare each sample of interest with a control sample in the same range of magnetization. It should be noted in passing that the cooling rate of the samples in the SQUID causes a slight change in the observed peak position by a few degrees.
It could be argued that the intensity of the peak observed by Kliava et al. depends on the gadolinium oxide concentration in the glass and that at low Gd 2 O 3 contents, this peak is not observed at all. However, the peak at 55 K due to oxygen can only be seen in samples whose own magnetization is comparable, in the 10 −5 emu range. For sample above 10 −4 emu, the adsorbed oxygen peak is not observed since it is within the noise of the measurement. It is therefore very important to compare the sample of interest with a control sample in the same magnetization range. In Kliava et al.'s paper, the control sample, where no 55 K peak is observed, has a much larger strength ͑1000 Am 2 kg −1 T −1 K͒ than the rest of the samples ͑30 Am 2 kg −1 T −1 K͒, where the 55 K peak is observed. Therefore, it is impossible to compare the curves among themselves. Finally, the amount of oxygen ad- It should be added in passing that, Kliava et al., in a previous paper, 4 presented magnetic susceptibilty measurement of identical Gd based glasses. An inverse magnetization curves as a function of temperature is presented and no peak was observed around 55 K, moreover, no peak was observed over the entire temperature range ͑3 to 300 K͒. This is contrary to their more recent paper where these peaks were found for the same type of samples.
In conclusion, we believe that Kliava et al. misinterpreted the peak around 55 K in Gd-containing glasses to stem from a magnetic transition of Gd instead of considering oxygen adsorbed on the surface of their samples while they were cooled down in the SQUID. This causes a paramagnetic-toantiferromagnetic transition of oxygen near 55 K. *Electronic address: dubroca@ufl.edu
